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I. EXECUTIVE SUMMARY

Purpose of Study

The overall goal of this study (Phases I-V) is to identify and develop
"productivity" measurement and evaluation methodologies and models that will
effectively integrate with government to contractor incentive methodologies.
The government (client/customer) undertandably wants/needs to improve the
performance of defense-related systems (i.e. reduce costs, increase quality,
improve responsiveness, improve design to production to delivery tramsitions,
etc.) for acquisitior purposes. The contracting firm understandably
wants/needs to improve its performance (i.e. increase profits, reduce costs,
increase quality, improve productivity, improve efficiency, spark innovation,
etc.) so that it will be competitive, grow and survive in both the short~ and
long~-term. Government to contractor incentive/(gain sharing) methodologies
such as IMIP are viewed a8 a way to create win-win situations for both the
government and defense contractors, thereby satisfying the goals of each. The
primary benefits of such improved performance systems are reduced costs, while
maintaining or improving the quality of these systems. Examples of secondary
benefits are: increased production capacity due to exparnded or modernized
facilities, shared savings to offset lost profits to the contractor,
technological innovation that may have otherwise been prohibitively expensive,
proactive producticity management efforts, etc. There are fairly obvious
company specific benefits as well as defense contractor system-wide benefits.

A program of the scope and character of incentive methodologies such as
IMIP is obviously complex. There are many elements of an overall program that

must work together successfully in order for the intended desired outcomes



to be achieved. Critical elements involved are those of measurement and
evaluation. Why? First, it is implicitly clear that one cannot manage what
cannot be wmeasured. Secondly, it is <clear that the government
(client/customer) cannot share benefits unless these benefits can be verified.
We must be able to validate that productivity improvement interventions
(manufacturing improvements) have the positive impact they were projected
(cost-benefit analysis) to have. Thirdly, measurement and evaluation systems
should be designed so as to motivate, promote, and encourage proactive
productivity improvements. We need to measure in order to provide positive
feedback to the system. We need improvement-encouraging measurement systems
to ensure that productivity improvement is an integral, and continual, part of
the contractor's management process. This ensures that improvement efforts go
beyond the major, project-oriented, manufacturing investment projects
currently supported by Industrial Modernization Incentives type prograus.
Fourthly, we need to measure and evaluate so that we can control improvement
implementation, and ensure effective and efficient execution of productivity
improvement interventions.

The purpose of the Phase III part of the overall study (Phases I-V) was
to investigate selected productivity measurement/evaluation models. Further,
the purpose of the Phase III study was to evaluate these models (or
methodologies as the case may be) in terms of their ability to satisfy the
four basic goals of measurement 1listed above. Three models and one
methodology were investigated by a "paper test.” The three 'models' were:
(1) the Multi-Factor Productivity Measurement Model (MFPMM), (2) Price
Waterhouse's Automated Cost Baseline Generator (ACBG), which is the software
tool that accompanies their Cost Definition tlethodology (CDEF), and the
Discounted Cash Flow/Shared Savings Model (DCF/8SA). The one methodology
investigated was the Ling-Temco-Vought, Vought Aerospace Products Division,
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integrated productivity measurement system (LTV/VAPD). The distinction
between the terms, model and methodology, are clarified in Section III of this
Final Report.

Report Contents

The Final Report consists of three volumes: Volumes I, II, III. Volume
I is a detailed summary of the Phase III Study, Volume II presents a detailed
analysis of the models tested (i.e., the results of the "paper tests"), and
Volume III consists of the Final Report briefing materials presented to DoD on
January 17, 1986, at the Defense Systems Management College in Ft. Belvoir,
VA. The total Final Report is divided into eight sections with selected
appendix material (Volume I -Sections I-VI; Volume II -Section VII; Volume IIL
-Section VIII). This current section, the Executive Summary, is intended to
provide guidance as to how the Final Report can best be used, and to summarize
the basic findings. Sectiom II provides the reader with background material
as to the goals and objectives of the overall study (Phases I-V) and the
results of earlier completed Phases (I&II). Section III provides the reader
with a little more detail on Phase III and the results of the six-month study.
Section IV provides a ficld site description for LTV/Vought Aero Products
Division and for a typical aerospace and defense contractor. The intent of
this section of the report is to acquaint the reader with the field site for
the study (i.e. where the paper test of the three models were completed). The
section also provides a description of a "typical" defense contractor so that
the reader may compare and contrast LTV/VAPD with that description. This
comparison is important if the study results are to be broadly interpreted and
applied. Section V presents the general approach taken in the Phase IIl study
and the results achieved. The section 1is lengthy and quite detailed, with

the general approach taken being described in subsection V.A. and each model



described in some detail in subsection V.B.l-4. Applications of each model
are discussed 1in subsections V.C.1-3. Also, criteria used to evaluate each
model from the perspectives of productivity measurement and an incentive

methodology are presented in Subsecticn V.D. Each model is evaluated against
these criteria in subsection V.E., and then the LTV/VAPD integrated
methodology is also evaluated in Subsection V.F. Section V of the Final
Report 1is a very important section and should be studied carefully by the
serious reader/evaluator.

Section VI provides specific recommendations and conclusions that are
based upon the Phase III study. Recommendations relative to Phases IV & V are
also included in this section. Appendix A includes a detailed description of
each model/methodology investigated. Appendix B contains a Bibliography
(updated from the Phase II Final Report - 1983).

Section VII (Voume II) provides a very detailed analysis of each model.
It representé the paper test itself and responds to all the specific questions
raised in the RFP and identified in the objective set (i.e., objectives 2 and
4). Section VIII (Volume III) includes copies of all the materials used by
members of the research team to present a Final Report Draft briefing to DoD
representatives on January 17, 1986, at the Defense Systems Management College
in Ft. Belvoir, Virginia, and also a briefing presented to the Deputy
Assistant, Secretary of Defense, on February 18, 1986, at the Pentagon.

Major Assumptions/Study Constraints

This project began with a broadly stated scope of objectives. Due to
budget constraints and the number of models to be tested, the scope of the
study was delimited significantly from the original intent of the RFP to the
finally accepted proposal. Therefore, we feel it is important to state
implicit assumptions and study constraints. The intent 1is to recognize the
limitations upon our ability to extrapolate findings from this study to the

4



entire defense contractor environment. We do not wish to mislead readers as
to the extent to which these findings are widely applicable in all contractor
settings and applications. We only utilized one field test site, although the
research team has broad and extensive experience with other defense
contractors. Our data, therefore, comes primarily from one site, while our

experience is much broader.

We assume that the LIV/VAPD is a fairly representative defense
contractor. However, we recognize that there are many dimensions over which
contractors will vary (i.e., commercial vs. government business mix, prime
contractor vs. subcontractor, management style, technology employed, line of
business, size, etc.). We have attempted to describe the field test site as
well as possible in Section IV-A. We also attempt to describe a '"typical"
aerospace and defense contractor/subcontractor in Section IV-B. The inteant is
to allow the reader to conclude whether conclusions drawn from our field test
site are transferable to other sites.

We are confident that the models themselves can and do work 1in this
environment. They each perform the tasks they were designed to accomplish.
What we are unsure of, due to the limited scope of testing done due to study
budget constraints, is the extent to which these models will be endorsed by
the contractor community and can be developed into a management system (i.e.,
a productivity management methodology).

We do not assume that these three models represent the universe of models
available to accomplish the desired objectives of the government. They
certainly do not represent necessary or sufficient tools that a government
contractor must use to succeed in business. They do, however, represent three
state-of-the-art approaches to measurement and evaluation of performance in

this environment. LTV has shown that, when combined into an integrated system,



they represent a sophisticated and useful management system.

Major Findings

l.

None of the three models tested will accomplish all
of the objectives desired by the government or by
contractors.

A methodology which incorporates the use of a
variety of measurement and evaluation models, such
as the MFPMM, CDEF, and discounted cash flow models,
is required if all the desired objectives of both
the government and contractors are to be satisfied.
Each of the three models tested has '"soft spots" or
current developmental problems that need to be, and
are being, worked on. All of these models are
relatively new developments that do have excellent
potential.

Variances in operating systems, management styles,
pressures and priorities, perceived problems and
opportunites, and skilled/competent productivity
management personnel will very likely make it very
difficult to translate and transfer models and
methodologies from one company to the next. The
issue/problem of translation and effective transfer
needs to be thought through very carefully.

Each of the models that were paper tested was
initially designed to accomplish objectives that the
project team recognizes as subsets of a total

productivity managment program. The challenge,



then, will be to identify the areas relating to a
total productivity management program where the
models overlap and the areas which the models do
not address.

The Final Report presents a preliminary perspective
on how these models can be combined into an
effective productivity management methodology. This
effort will be enhanced through a case example of a
defense contractor that has developed an integrated
productivity methodology.

Of the three models tested, only the MFPMM actually
measures total input-output productivity. The
DCF/SSA model 1is an analysis tool designed to help
management and the government evaluate the merits of
selected productivity improvement interventions. It
is best described as an analysis and decision-making
tool for planning and forecasting purposes.

Price Waterhouse's Cost Definition Methodology
is an approach developed to prepare performance and
cost baseline data in support of commercial factory
modernization or Department of Defense IMIP's. CDEF
utilizes a top-down analysis technique which
facilitates the identification of appropriate
performance and cost measurement criteria, selection
of improvement opportunites, and economic
justification of identified investments. CDEF

(particularly the cost-benefit tracking portion)



evaluates project productivity strictly from the
expense perspective, and does not include an
analysis of the revenues generated by the project.
Each of the three models was designed to accomplish
an important part of the overall goal that DoD and
contractors have established in IMIP-type programs.
These three models, when viewed together,
constitute a potentially satisfactory methodology
which can  accomplish what the government and
contractors want to do. Independent of other models
and systems, each model 1is not sufficient to
accomplish the overall goals desired by the
government and defense contractors.
There are deficiencies in the software developed by
the Logistics Management Institute to implement the
DCF/SSA wmodel. These are identified by LTV in
subsection VII-D-2 of the Final Report.
Westinghouse also found deficiencies in this model
and have developed their own version of the DCF/SSA
model. From the perspective of LTV, the
Westinghouse version also has some shortcomings (see
subsection VII-D-3). As a result, LTV 1is in the
process of designing their own version of the
DCF/SSA model.
The MFPMM must be modified rather significantly CO.
function in the defense contractor environment. LTV

has successfully made this conversion and have found



9.

the model useful as an integral ccmponent of their
productivity management methodology. There are some
developmental issues associated with the model that
still need to be resolved.

The Price Waterhouse model performs well against the
criteria for which it was designed. The up-down
activity structure required for data analysis may
differ from a company's organizational structure;
therefore, a node~tree structure must be developed.
The effort required to execute this step will depend
upon the complexity of the processes or activities
performed by the company.

The Price Waterhouse model is being implemented
on numerous IMIP and ManTech projects, with ACBG
being used on several of these efforts. Due to the
complexity of the LTV operations, LTV perceives the
cost to implement the complete CDEF methodology to
be high relative to their current method of
performing cost-benefit analysis and tracking.
Section VII-F contains a respornse from Price
Waterhouse to many of the issues raised by LIV,

10. It is believed that each model tested will
work in the defense contractor environmeant. They
each were designed to accomplish specific objectives
and are useful for those purposes. In order to
develop a comprehensive productivity management

effort; however, a combination of performance



measurement and evaluation techniques are required.
The analogy of a crown of jewels might be used to
illustrate the relationship. The models tested
represent the jewels and are valuable in their own
right. However, when the jewels are placed in the
crowa (models built into an integrated methodology),
they take on added value.

Recommendat ions

We believe there is a need for a more systematic and disciplined
productivity management effort in the defense industry. Improved measurement
and evaluation systems must play a key role in this effort. Measurement and
evaluation is complex in this industry and no single model will suffice. Each
of the three models tested in this study can, and have, played a significant
role in productivity management efforts within the industry. We believe
further development of the three models is therefore necessary. Perhaps more
importantly, a generic methodology for productivity management efforts within
the industry needs to be further developed and communicated. The role that
these three models, and others, play in that methodology needs to be
understood by a broader audience within the industry if any real impact 1is to
be made.

There 1is a reasonable consensus among the research team as to how to
proceed during Phases IV and V of the overall study. It has been agreed that

proceeding with a field test for the CDEF model, as outlined in the original

proposal, is not economically feasible without significantly reducing the
scope of the application. Since LTV is developing their own version of the
DCF/SSA model, field testing that model, per se, does not make sense. The
MFPMM would stand to benefit most from a field test as outlined 1in the

proposal.
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The general recommendation regarding a continuation of the research is to
combine Phases IV & V into a single, 18 month project which would develop and
test a comprehensive productivity management implementation guide. The effort
would focus on resolving specific developmental needs of the three models via
a modified, scaled~down field test at LTV/VAPD. We would additionally, "field
test" the methodology, and the models, with representative defense contractors
in an intensive workshop setting. A detailed analysis of responses from
sampled contractors would be made to assess points of resistance and
implementation barriers. A draft implementation guide would be reviewed
during these workshops to ascertain the level of industry
resistance/acceptance. A final implementation guide would benefit from
expanded exposure to other contractors beyond LTV/VAPD and our industrial
advisors. The models and methodology would benefit from continued detailed
analysis and development with LTV/VAPD to the extent necessary.

Conclusions

The paper tests of the three models have provided valuable information
for developmental purposes. The details of the paper tests in Section VII
identify specific developmental needs and describe how the models apply (or
might apply) 1in a defense contractor setting. With respect to serving as a
productivity measurement/evaluation/support tool for incentive methodology,
each model has strengths and weaknesses. Such ambivalence 1is simply due,
first of all, to the fact that a productivity "model" is only a component of a
productivity program or methodology. It is believed that only a broad-scope
productivity program can satisfy the joint goals of the DoD and defense
contractors as specified by IMIP requirements. Thus, to expect a single model
to satisfy these joint goals and to meet all the specifications for an

incentive methodology is probably unrealistic.
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An attempt has been made in this Final Report to evaluate each of the
three models against a generic set of criteria in order to depict the relative
strengths and weaknesses of each model as directly related to the intended
application (see Subsections V.D. and V.E.). The reader is cautioned against
viewing the term weakness as a weakness of the model itself. Rather, the
issue of weakness for a particular model relates to the model's performance
against a criterion established for an application for which the model may not
have been initially designed.

The paper test has revealed the critical need to develop a productivity
management methodology for defense contractors that represents a '"Grand
Strategy,”" which can then be tailored to suit specific situations and
circumstances. Within this 'Grand Strategy," there will be planning,
measurement, evaluation, control, and improvement needs. Defense contractors
and the DoD need to have a clearer understanding of how these three models fit
into an overall productivity management methodology. The research team offers
an initial version of the Grand Strategy in Section III. However, much more
development should be done in Phases IV and V of the overall study.

A bottom-line conclusion is the belief that the goals these three models
were designed to meet, and information they were designed to provide, are
essential to executing an effective incentive methodology in the defense
industry. The paper tests have succeeded in collecting the information they
were supposed to collect. Assuming LTIV/VAPD 1is a typical aerospace
contractor, more is now known about how these models can and will work 1in the
defense industry. The key questions to be answered next relate to translation
in the form of an Implementation Cuide and the transfer of this information to
the general defense industry community. Subsequent development and refinement
of the models should proceed simultaneously with the design of a process to

address the translation and transfer questions.
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II. BACKGROUND

Overall Project Goals (All Five Phases)

Productivity in the defense industry can be and needs to be
improved. Additionally, the deteriorated condition of the defense
industrial base has prompted increased concern over its capability to
respond to mobilization requirements.

Initiative Number 5 of the Acquisition Improvement Program was
directed at encouraging capital investment to enhance productivity.
In addition to contract financing improvements, several productivity
actions have emanated from the spirit of the Acquisition Improvement
Program. A newly established Industrial Productivity Directorate
within 0OSD has the responsibility of providing leadership in the
productivity area. They serve as a focal point, facilitator, and
advocate on productivity issues. Also, a DoD Industrial Modernization
Incentives Program (IMIP) was initiated which targets industry
through incentives to substantially increase its capital investments
with its owu financing in modern technology, plant and equipment for
defense work.

A requisite for productivity rewards (sharing) is the ability to
accurately measure and track a contractor's productivity gains. At
present, contractor efficiency and productivity cannot be readily
measured and related to a contract. A practical method of measuring
productivity and effecting rewards must be developed to stimulate

improved productivity.
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(Taken from final report entitled Contractor Productivity Measurement,

APRO 83-01, Final Report, APRO, Fort Lee, VA 23801)
1. Study Scope

Phases I and I1 of the overall study investigated ways of
measuring contractor productivity and relationships between possible
measurement techniques and associated potential productivity
incentives. Alternatives for measuring productivity, the type of
productivity data needed, the type of data currently available, and
the degree to which the data would be verifiable and suitable as a
basis for appropriate contract incentives were explored. The study
also looked at proposed 1incentives from the standpoint of
productivity related information needed to support the incentives.

2. Study Objective

The objective of this study was to develop and test measurement
systems vwhich (1) are designed to complement IMIP by providing a
productivity measurement and tracking system and, (2) may provide a
basis for contract incentives to motivate contractors to improve
their productivity through methods changes, management improvements
and other means in addition to capital investment. Specific
subobjectives proposed to accomplish this were:

Phase 1. Develop specific definitions of contractor

productivity appropriate for the products concerned and the

contracts involved.

Phase II. Design measurement techniques that allow for

establishiny a baseline, tracking performance, and showing

auditable results. Synthesize the definitions, measurement

techniques and reward mechanisms.
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Phase III. Relate these measurement techniques to incentives and

revard mechanisms.

Phase III & IV. Test the proposed methodology on representative

contracts and contractors to determine the suitability for DoD

implementation.

Phase V. Based upon the test results, recommend DoD policy and

procedure coverage, as appropriate.
3. Study Approach

A study that addresses defense contractor productivity
measurement is a high-risk effort in terms of probability of success,
but it has tremendous potential benefits to be shargd by all. To
reduce the risks and improve the probability of success, top-level
management within DoD and each of the wilitary services has supported
this effort. To improve the chances for system acceptance and to
establish credibility throughout the defense community, DoD and the.
defense contfnctora have been involved in system development.

The study team for this DoD effort supporting IMIP included
representatives from the following organizations: Defense Systems
Management College (DSMC), Army Procurement Research Office (APRO),
Naval Office for Acquisition Research (NOAR) and Air Force Business
Research Management Center (AFBRMC). The representatives shared the
responsibility for completing the following actions to meet the study
objectives:

(a) Review pertinent literature and current policy relating

productivity.
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(b) Design a contractor survey and distribute it to defense

contractors through an industry association.

(c) Analyze literature and survey responses.

(d) Contact Government personnel in thooe functional areas
impacting productivity measurement for insights into
relationships.

(e) Visit selected contractors responding to the survey for
detailed follow-up discussions.
(€) Synthesize proposed productivity measurement
methodology based upon analysis and findings.
(g) Design test plan.
(h) Conduct test.
(i) If warranted, develop implementation guide.
Actions (b)-(e) constituted Phase I of this five-phase project.
This phase was directed and coordinated by APRO. Action (a) and (f)

constituted Phase II of the project entitled The Development

of a Taxonomy of Productivity Measurement Theories and Techniques.

This phase was executed by Dr. Scott Siak (P.I.), then at Oklahoma
State University as Director of the Oklahoma Productivity Center, and
Dr. Thomas Tuttle, Director of the Maryland Center for Productivity
and Quality of Working Life. (Sink, Tuttle, DeVries, and Swaim,
1983).

Action (g) constitutes Phase III of this project and is the focus
of this final report. Action (h) constitutes Phase IV and Action
(i), Phase V. Phases IV and V are optional and contingent upon the

results from Phase IIl and funding availability.
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Phases I and II Results

We will not attempt to replicate what was reported in the 1984
(June) APRO Final Report or in the 1983 (November) Oklahoma State
University/Oklahoma Productivity Center (OSU/OPC) Final Report.
However, it may be beneficial for the reader to see a summary of the
results from the first two phases of this project.

l. Phase I Results

The need to improve productivity within the defense industry is
clear. Escalating weapon systems production costs, & deteriorating
defense industrial base, and foreign competition provide the
unmistakable evidence. DoD's Industrial Modernization Incentives
Program (IMIP) was initiated to address this need by incentivizing
defense contractors to 1improve productivity. This research

complements the IMIP effort.

(a) Productivity Measurement Practices.

Research conducted to date has identified current contractor
productivity measurement practices. Contractors responding to a
survey of measurement practices ranked profitability most
important on a list of organizational performance evaluation
factors. If used at all, productivity was usually ranked fifth,
after profitability, effectiveness, quality and efficiency.

Problems encountered by the contractors measuring their
productivity were usually due to the complexities of quantifying
and relating the various input and output factors involved.
Also, meaningful indices were not readily available to identify

productivity impacts on fuanctions other than pruduction.
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The respondents indicated a desire to keep any proposed
productivity measurement system simple and to base the reward
for productivity gains on the cost difference between a baseline
and achieved cost, adjusted for inflation. This is basically
the way DoD currently attempts productivity measurement and its
associated profit reward in the weighted guidelines methodology,
but it has not been successfully implemented as curreatly

structured.

There was no evidence of a total factor productivity
measurement system implemented by the survey respondents,
although some attempts were being made to develop such.
Multiple indices were often used; however, they were not
integrated as required in a total factor approach. The most
popular productivity or performance-related indices being
tracked by defense contractors were value added/employee and a
comparison of standard hours to actual hours for work performed.
Some confusion existed as to whether an index was a productivity
measurement (i.e., output/input) or some other performance
measurement.

Production cost visibility varied widely among the
contractors visited, but all could provide direct labor and
material costs through work center tracking. Unfortunately,
direct costs constitute a small and decreasing percentage of
total cost, and therefore are becoming less useful as the sole
basis for productivity measurement. Indirect costs are

substantial and must also be addressed.
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Tracking the impact of an investment for productivity
improvement in the indirect areas gets obscure, and these areas
frequently increase with a decrease in direct costs. The
multiple product, plant and customer environment found at most
contractors visited further inhibits accurate cost tracking of
the impact of investments in productivity enhancing equipment.
Also, the follow-up verification of productivity gains was
somewhat lax, especially in the indirect areas.

From the discussions with the contractors visited, it
appeared that investments were mostly for competitive and
technological reasons rather than simply for cost reduction on
the current contract. Contractors tended to plan ahead to other
contracts and products and make investments accordingly to

improve their long run situation.

2. Phase Il Results

This research also identified a number of available tools to
measure productivity and to help bring about required improvements.
The report identified, explained, classified, and evaluated existing
productivity measurement practices, theories and techniques. These
techniques included both productivity and surrogate measurement
systems. Surrogate, or substitute, measures are thos~ which measure
variables that are related to productivity (e.g., scrap reduction,
cost reduction), but do not measure productivity (output/input)
directly. Productivity improvement efforts and accomplishments can
be, and are being, measured without the aid of productivity

measurement and evaluation techniques.
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While any of the measurement tools identified can be, and
should be, used by defense contractors to measure and improve their
productivity, only three have the potential to ditegtly complement
IMIP. These are the Multi-Factor Productivity Measurement Model
(MFPMM) and two surrogate techniques - the Cost Benefit Analysis/Cost
Benefit Tracking (CBA/T) methodology and the shared savings
techniques. Only the MFPMM and CBA/T can provide a basis for
determining savings (productivity gains). The output (savings) is
used to drive the DCF Model that calculates the shared savings needed
to achieve an acceptable rate of return. However, net savings that

can be passed on to the customer (e.g., Dept. of Defense) through

price reductions needs to be in compliance with the estimating
methodology (i.e., rates and factors) defined in the contractor's
disclosure statement.

Productivity measurement technology is currently able t;
provide accurate productivity data to business managers. Although
the technology does exist, there are several reasons why industry, in
general, 1is not taking full advantage of state of the art
techniques.

(a) Knowledge of the existence of specific productivity
measurement techniques is generally not widespread. The body of
industrial engineers, productivity managers, and other
individuals interested in productivity measurement is growing;
however, discussion of productivity methodologies outside this
relatively small group is rather limited to the general category

of input and output.
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(b) The state-of-the-art techniques are less complex than
they appear, yet they do require substantial effort to actually
implement. Management information systems are required to
generate, organize, and interpret data and track productivity
improvements. Many smaller organizations might consider gross
indicators of cost and output as an acceptable alternative to
establishing an entirely new area of effort and personnel
devoted to researching and implementing a complex productivity

measurement system.

(¢c) Some of the macro-measurement and other surrogate
techniques may be adequate for individual manager's needs.
Small job-shop operations, speciality business, and other low
volume or less complex organizations do not require the
elaborate measurement techniques that a large, complex,
‘multi-product, high-volume organization requires to remain
competitive.

The above comments are as appropriate for a defense
contractor as they are for industry in general. Results of the
industry survey indicate that productivity factors were ranked
low relative to other measures of organizational performance.
The defense contractors' inattention to productivity measurement
is understandable for two reasons.

(1) Defense contractors are generally not motivated to
improve productivity because productivity improvements reduce
cost and defense contractor profit opportunity is cost based.
As long as this negative incentive exists, contractors cannot be

expected to voluntarily initiate a unilateral program to improve
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productivity. As one attendee remarked at the 1984 Aerospace
Division Conference of IIE, the government's profit policy .as
"incentivized contractors into stagnation."

(2) State-of-the-art productivity measurement
methodologies require data analysis. Existing management
information systems may not be sufficient to provide the data
required in terms of type, degree, or format. One example is
the indirect cost contribution of a new item of capital
equipment to one of many products or other cost objectives.
Without specific government direction and corresponding
consideration, it 1is not reasonable to expect defense
contractors to initiate changes to accounting systems and
information systems in order to implement a productivity
measurement system. This is especially the case if the end
result 1is a reduction of their cost base for profit

opportunity.

The DoD is committed to improving the productivity of
industrial firms which develop, build, and maintain weapon
systems, sub-systems, and spare parts for the armed forces.
Manufacturing Technology (MANTECH), Technology Modernization
(TECHMOD), multi-year contracting, and accelerated depreciation
are only a few of the programs which have been instituted by DoD
to motivate subcontractors to achieve higher productivity. The
Government is also sharing the cost of new equipment and
processes and cost savings with Contractors. The primary

element lacking in the program is a productivity measurement
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methodology for assessing a contractor's productivity over time
and, in some instances, between firms or the various plants or
profit centers within a firm. This methodology should be valid,
simple, consistent, reliable, and obtain data from existing
systems or sources (Section C.3.0, Background, Statement of Work
for Taxonomy of Productivity Measurement Theories, RFP
F33615-83-R-5071).

Investigations of productivity measurement theories and
techniques in the literature (and in practice), and
investigation of IMIP, MANTECH, and TECHMOD policies and
procedures lead to the belief that there is a fundamental
confusion between the concepts of '"productivity measurement,"
and '"productivity improvement measurement, evaluation, and
verification." The mission of the Phase II study was to
present, describe, analyze and assess existing productivity
measurement theories and techniques. The techniques presented
in the Phase II Final Report (MFPMM, MCP/PMT, NPMM, and
Surrogate measures) are, in practice, customized to suit the
needs/characteristics of the organizations implementing them.
Still, the application of each productivity measurement/
evaluation technique (however customized) can fundamentally

cause and/or facilitate productivity improvement and control.

Productivity improvement efforts and accomplishments,
regardless of their source can, and should be, measured and
evaluated. However, productivity improvement efforts and
accomplishments can be measured and evaluated without the aid of

formal productivity measurement and evaluation techniques.
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This distinction is at the heart of the relationship between
the Phase II study and IMIP. Specific productivity improvement
and cost reduction measurement, evaluation and verification
procedures can be, and are being developed. They utilize cost
accounting systems, work standards data, engineering economic
analysis, and conventional contracting procedures. Further,
these procedures can be<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>